Non-ionic dendritic glycerol-based amphiphiles: novel excipients for the solubilization of poorly water-soluble anticancer drug Sagopilone.
The purpose of this study was to investigate dendritic glycerol-based amphiphiles as novel solubilizers using poorly water-soluble anticancer drug Sagopilone. The effect of different core structures on the solubilization, formulation stability, and cytotoxicity using human umbilical vein endothelial cells (HUVECs) were investigated and compared to standard excipients. Structurally, all amphiphiles were composed of 2nd generation polyglycerol (PG[G2]) as the hydrophilic part and a single C(18)-chain (PG[G2]-C(18)), a C(18)-chain coupled by a diaromatic spacer (PG[G2]-DiAr-C(18)), a C(18)-chain with a naphthyl or bisphenyl end group (PG[G2]-C(18)-Naph/-BiP), or two C(18)-chains (PG[G2]-(C(18))(2)) as the hydrophobic part. They formed small (7-10 nm), monodisperse (PDI 0.04-0.20) micelles with the exception of PG[G2]-(C(18))(2). The amphiphiles revealed a 2-3-fold higher solubilization of Sagopilone than Cremophor ELP and polysorbate 80 independent of the core structure. PG[G2]-DiAr-C(18) exhibited the highest solubilization capacity (56.7+/-1.3 mg/g) compared to Cremophor ELP (18.5+/-0.1 mg/g). The micellar dispersions were stable in drug content over 3 days (> or = 97%). In contrast to polysorbate 80, dilutions did not show any precipitation after 3 days at 37 degrees C (remaining drug content: > 95%). They did not induce significant cytotoxicity at a concentration of 0.01 g/L after 24 h, and PG[G2]-C(18)-Naph was the least cytotoxic structure after 72 h with values comparable to Cremophor ELP and polysorbate 80. Overall, these amphiphiles possess superior solubilization properties compared to standard excipients used in parenteral formulations with an excellent formulation stability profile and comparable cytotoxicity.